tent ductus arteriosus is a congenital cardiac lesion which almost always manifests itself as a "machinery" munnur. A small percentage of patients, however, have atypical murmurs. These are usually associated with the presence of other congenital anomalies or the presence of pulmonary hypertension which alters the systolic-diastolic pressure gradient across the defect. The following case demonstrates an unusual murmur in a patient with patent ductus arteriosus and a left-to-right shunt.
The patient, a 55-year-old white man who is mute, was admitted to Community Hospital of Indianapolis on November 23, 1968 . Much of the history was provided by the patient's mother. The informant was first told of the presence of a heart munnur in her son sometime during his early teens. The murmur was attributed to rheumatic fever, despite no recognizable clinical episode of this illness. His early years were characterized by recurrent episodes of bronchitis and mild effort dyspnea. He had no other significant illnesses. Four months prior to hospitalization the dyspnea increased in intensity and finally the patient was unable to cany on his normal sedentary occupation because of cough and shortness of breath. He had two-pillow orthopnea, paroxysmal nocturnal dyspnea, but no pedal edema or chest pain. In spite of digitalization and intermittent diuretic therapy, these symptoms persisted. Family history failed to reveal other members who were mute or who had any heart disease.
Physical examination upon admission revealed a wendeveloped, well-nourished man who had a dry, hacking cough and appeared slightly short of breath. The blood 'From the De artment of Medicine, Indiana University School of ~e b : c i n e , the Krannert INtltute of Cardiology, Marion County General H ital, Indianapolis, Indiana and Community Hospital o(jsPndianapolis, Indiana. Supported in art by the Herman C. Krannert Fund, U.S.P.H.S. Grants HE-6308, HTS5363 and HE-S149, the fndiana Heart Association and the AMA Committee for Research on Tobacco and Health. pressure was 130/60 in both arms recumbent and the heart rate was 80 and regular. The pulse was bounding but not considered to be "waterhammer" in quality. No d&te peripheral findings of a wide pressure were noted. There was no clubbing or cyanosis. A prominent bulge of the left anterior chest from the second to fifth ribs was quite evident. The remainder of the physical examination was not remarkable except for that of the heart. The point of maximal impulse was in the fifth intercostal space at the anterior axillary line. A systolic lift was present along the left sternal border.
A diastolic thrill was noted w e r the second to fifth intercostal spaces to the left of the sternum. The heart sounds were normal except that only one component of S2 could be definitely heard. A grade I V M holodiastolic murmur was present over the entire precordium. This murmur was maximal, however, in the area of thrill. The phonocardiogram obtained is demonstrated in Figure 1 . The quality of this murmur could FIGURE 1. Simultaneous graphic tracings of the sounds registered at the left sternal border, third intercostal space "LSB" and apex. An intense diastolic murmur D M ) is seen at the LSB which waxes throughout diastole and continues to a point just beyond the first heart sound. (Bandpass filter, 120-500 cps). Persistent patency of the ductus arteriosus is characterized by a left-to-right shunt through the duct and a rather classic "machinery" murmur. In Wood's series1 of 115 cases, the usual findings were present in 95 percent of the cases. A Gibson murmur is one heard best in the second left interspace, is more or less continuous, waxes toward the end of systole and wanes in mid-diastole. The murmur is not typical when the pulmonary vascular resistance becomes elevated, resulting in a decrease or reversal of the shunt. In these cases the diastolic component of the murmur diminishes and only a faint systolic ejection murmur may remain.
PATENT DUCTUS ARTERIOSUS AND VALVE INSUFFICIENCY
The present case demonstrates an extremely unusual pathophysiologic situation in patent ductus arteriosus which resulted in bizarre physical findings. During systole, there was essentially no pressure difference recorded simultaneously between the aorta and pulmonary artery. A large pulse pressure due to pulmonary insufficiency was present in the pulmonary artery and the diastolic pressure here was significantly lower than that in the aorta (Fig 2) . This gradient permitted a left-to-right shunt across the ductus only during diastole.
Phonocardiograms obtained from the right ventricle and pulmonary artery during the cardiac catheterization demonstrated maximal intensity of the FIGURE 2. Simultaneous pressure tracings recorded in the pulmonary artery and aorta at the level of the ductus arteriosus. Note the diastolic pressure gradient as a result of the wide pulmonary artery pulse pressure, secondary to pulmonic insufficiency. murmur in the pulmonary artery at the level of the patent ductus. A faint murmur during diastole was heard in the right ventricle, however. This would indicate that the loud murmur heard on the chest wall was produced by the patent ductus rather than by the pulmonary insuf6ciency.
Right atrial cineangiogram demonstrated an extremely large main pulmonary artery. Injection of cardiogreen dye into the pulmonary artery and sampling of the dye in the right ventricle revealed immediate appearance of the dye consistent with pulmonary regurgitation. The diastolic murmur may simulate that of aortic insufficiency. Indeed, Gahagan et ala reported four patients observed for a long time with a presumed diagnosis of aortic insufficiency who eventually were found to have patent ductus arteriosus, pulmonary artery dilatation and resultant insufficiency. However, in these cases the murmurs were distinctly decrescendo blowing murmurs and thus different from the case presented here. Calne and Raftery' reported an elderly man with patent ductus arteriosus and a prominent diastolic murmur described as a 'long early diastolic murmur which varied with respiration." Pulmonary insufficiency was found to be present, but again the characteristic of the murmur was evidently different from this patient's.
CHEST
In reviewing the literature, four cases similar to this have been d e s~r i b e d .~~ These patients had patent ductus arteriosus with large pulmonary arteries and pulmonary insufficiency. Harris and Peters' patiente was most nearly like ours. Their patient was observed for 18 years. The typical Gibson murmur gradually was replaced by an intense holodiastolic murmur, loudest in the pulmonic area but audible over the entire pmcordiurn. The murmur was coarse in character and low-pitched. A diastolic thrill was present and no systolic murmur was heard. Autopsy at age 43 proved the presence of patent ductus arteriosus and pulmonary insufficiency.
A patient with patent ductus arteriosus is described in whom the combination of pulmonary hypertension and pulmonary insufficiency seem to allow shunting of blood only in diastole. These circumstances produced a peculiar, low-pitched holodiastolic murmur, maximally heard in the second to fourth intercostal space to the left of the sternum. The murmur appeared to be produced by eddy currents in the region of the ductus rather than in the area of the pulmonary valve. The case is reported because of the rarity with which this type of murmur is heard with patent ductus arteriosus.
ADDENDUM: Since the submission of this article, Rosenthal and KarivQ have reported a strikingly similar mwmur with patent ductus arteriosus. Hemodynamic data were not obtained in their study. 
